52
MRI studies using gadolinium-based contrasting agents (GBCA) were introduced to 53 medical diagnostics in 1988 (de Haën, 2001 ). These contrasting agents have high paramagnetic 54 properties, they are water-soluble and highly stable to prevent any interaction of toxic Gd 3+ 55 with the body. For the purpose of an MRI study, a contrast agent containing 1000-3000 mg Gd 56 is injected into the human bloodstream and extracted via the kidneys as urine within 24-48 57 hours 133 Analysis of gadolinium was performed using an Agilent 8800 inductively coupled plasma mass 134 spectrometer (ICP-MS). Integration time was 1 s for the 157 Gd isotope and 0.5 s for the 159 Tb.
135 Tune mode was MS/MS and collision cell was used with 5 mLmin -1 helium flow. The limit of 136 quantification (LOQ) of Gd was ≤0.05 gL -1 (RSD <5%). Recovery of the ISTD was between 137 95 and 105%. The parameters used in this analysis are shown in 259 The concentration increased rapidly (within a day) to the saturation value.
260 Table 3 261 264 In the case of C. demersum, saturation was not achieved within 8 days. However, the uptake of 265 Omniscan was faster than the uptake of Dotarem (Fig.6) . The best fit equation was a power law 266 (Table 3) , where the exponents (parameter b) were similar. By the end of the experiment, 267 Omniscan resulted three times higher tissue Gd concentration in C. demersum compared to L.
268 gibba.
270 3.4. Leaching of Gd complexes
271 When Gd-treated L. gibba was placed into clean nutrient solution, the Gd appeared shortly in 272 the water and its concentration increased with time. The release of Gd into the Gd-free nutrient 273 solution was significantly higher from Omniscan-treated duckweed than the duckweed that 274 were cultivated on Dotarem (Fig.7) . Parameters of the best fit models are given in Table 4 . Leaching of Gd from L. gibba 276 could be fitted by an exponential equation for both GBCA. Leaching of Omniscan from the 277 duckweed frond was slightly faster than the leaching of Dotarem. This effect is unambiguous 278 as observed by the change in the Gd concentration of water. The fitted model was a power law, 279 where the exponents (parameter b) were similar. The concentration of Gd on the last day was 280 1.0±0.1 gL -1 in the case of Dotarem and 1.6±0.2 gL -1 in the case of Omniscan (Fig.7) .
281
The decrease in tissue Gd concentration of duckweed was significantly faster (P<0.001, 282 ANOVA) in plants treated by Omniscan than by Dotarem, when placed in the Gd-free nutrient 283 solution. The half-life of Dotarem was calculated to be 2.9 days, and 1.9 days for the Omniscan.
284
Mass balances of GBCA-s in the duckweed fronds and in the water were determined.
285 The total Gd (100%) was initially present in the GBCA treated plants. After eight days there 286 was a net flux of Gd from the duckweed into the water (Dotarem 83%, Omniscan 89%). At the 287 end of the experiment 99% of Dotarem and 100% of Omniscan released from the duckweed 288 plants into the water (Fig.8 ).
289 Table 4 290 306 Therefore, we can say that neither of the Gd complexes are accumulated into the body of the 307 investigated species and the concentrations in the plant tissue just reflects the concentration of 308 the medium. In contrast, bioaccumulation factors of these macrophythes for heavy metals (e.g.
309 Mn, Cr, Pb, Ni, Cd) are in the range of 100-100000 (Landolt and Kandeler, 1987 
